The progress and management of fifty-eight obstetric patients who received an accidental dural puncture is described. Headache attributable to dural puncture occurred in 85% of patients managed conservatively. Epidural infusion or repeat epidural bolus injections of saline after delivery reduced the incidence to 65%. A therapeutic autologous blood patch using 8-10 ml of blood was performed in 28 patients at least 24 hours after the accidental puncture. Dramatic and permanent relief occurred in 75% following this procedure. A repeat blood patch was effective in four patients, and ineffective in the remaining two. Mild and temporary back stiffness and one case of moderately severe radicular pain for three days were the only complications noted after the procedure. The pathophysiology and treatment of dural puncture headache is reviewed. Reduction of pressure differential across the dural puncture site is most useful in the first 24-48 hours. Persistent and severe headache occurring after this should be treated with blood patch.
gauge needle is preferable whenever deliberate subarachnoid anaesthesia is attempted.
Epidural analgesia, on the other hand, demands a needle of at least 18 gauge size if continuous pain relief via an epidural catheter is desired. This technique is commonly used to provide analgesia in labour and also for caesarean section. It is not surprising therefore that most reports on the sequelae and management of accidental dural puncture have come from maternity departments. I -7 The incidence of accidental dural puncture in an obstetric teaching hospital has previously been reported by the author 7 as 1.70/0. It was noted that the puncture rate was related to experience, and that this incidence could be lowered if anaesthetists-in-training practised epidural analgesia in non-obstetric patients. Whilst prevention is clearly better than cure, accidental dural tap will always be a complication of epidural anaesthesia. Several prophylactic and therapeutic regimes have been recommended following accidental puncture and it is apparent that a wide range of practice exists from a conservative expectant approach to more vigorous management. Many recommendations are of dubious value, especially when it is realised that headache is not inevitable and furthermore is usually selflimiting despite "treatment". Most anaesthetists will have limited experience of accidental dural puncture in their daily practice and in the event may understandably err on the side of non-intervention. This expectant approach is shared, after all, by the majority of physicians who perform deliberate dural puncture for diagnostic purposes.
On the other hand there is no doubt that headache after dural tap can be of excruciating severity. This is particularly evident in the post partum period when it may totally interfere with motherhood. The mother's incapacity and misery are plainly obvious to all. It is not surprising that epidural analgesia may fall into disrepute within the community in these circumstances.
Unfortunately, some anaesthetists compound the ill-will associated with this complication by failing to reassess, reassure and follow the patient's progress. Accidental dural puncture is iatrogenic and responsibility for its management must therefore lie with our speciality. For these reasons a clear programme of management should be pursued whenever it occurs. In an attempt to determine the incidence of headache, progress and results of management, detailed records of accidental dural punctures occurring in obstetric patients during the past seven years have been kept. These are presented and compared with other series. A rational approach to management is suggested in the light of this experience, and based on the mechanism of action of spinal headache. METHODS During the seven-year period from April 1975 to April 1982 all accidental dural punctures occurring in obstetric patients were made known to me as anaesthetist in charge of obstetric analgesia in three different maternity units. In most cases each patient was seen daily and records compiled separately. Trainee anaesthetists were required to follow guidelines for management and to make regular entries in Anaesthesia and Intensive Care, Vol. J I, No. /, February, 1983 the patient's case notes. Active treatment was instigated only after full discussion with the patient and with the concurrence of either the author or a staff specialist in anaesthesia. Three patients referred from other hospitals are also included in this analysis.
RESULTS
A total of fifty-eight accidental dural punctures occurred. (a) Status of operator (Table 1) The trainee anaesthetist has a relatively high accidental tap rate although it should be pointed out that nearly half the total number of blocks were performed by this grade. Of more relevance is the experience of the operator but this was known only in twenty-five cases and has been reported previously1 (this showed that thirteen out of twenty-five accidental punctures occurred among anaethetists who had performed less than fifty epidural blocks). The accidental tap performed by a general practitioner and two others performed by obstetricians were referred from outside hospitals. (b) Timing of accidental dural puncture (Table 2) The majority of accidental taps occurred when the patient was in well established labour. In several instances patient distress and loss of co-operation secondary to pain was noted. In at least five patients the epidural block was attempted to provide analgesia for an instrumental delivery or trial of forceps. These figures underline the obvious difficulties which face an anaesthetist who is expected to provide analgesia urgently for a patient who is already distressed by severe pain. The necessary skill and patience demanded in these circumstances should not be expected of an inexperienced operator.
(c) Immediate management (Table 3) Whenever feasible, relocation of the epidural catheter was attempted in order to provide analgesia for labour and also as a means of prophylaxis as recommended by Crawford. 2 Accordingly, successful epidural catheterisation was achieved in 720/0 of cases. In two patients, accidental puncture must have occurred unnoticed and the diagnosis was reached only in the puerperium following the onset of classical symptoms. Epidural catheterisation was either not practicable in the remainder (e.g. imminent delivery, caesarean section, or anticipated technical difficulties) and therefore abandoned, or the records were not sufficiently complete to determine whether it was attempted or not. (d) Initial outcome/management (Table 4) Initial management depended on the clinical circumstances of each case. Undoubtedly the most serious and potentially lethal complication of accidental dural puncture arises if it is unrecognised, and a dose of local anaesthetic, intended to be administered into the epidural space, is injected intrathecally. This occurred in one case.
Case 1
An epidural block was requested prior to induction of labour in a patient with a history of recurrent renal calculi and a recent pyelolithotomy and drainage. The patient was obese (J 12 kg) and had had daily morphine injections for the previous three weeks to relieve renal colic. The epidural space was located after some difficulty with the patient sitting, by an experienced senior registrar, and an epidural catheter passed with reasonable ease. Aspiration via the catheter was negative for fluid and a test dose of lignocaine 1.5% with 1:200,000 adrenaline 5 rnl was injected. Weakness in both upper and lower limbs occurred within two minutes. The patient was placed in the left lateral position, oxygen .administered by face mask and a rapid intravenous infusion given with atropine and increments of ephedrine (total 45 mg) to counter hypotension. Consciousness was not lost and intubation was not required. The patient remained calm and delivered spontaneously a healthy patient. Neurological recovery was complete within four hours.
Typical features of dural puncture headache occurred on the third day after delivery but it was not severe. She was treated conservatively, and became headache-free after a further four days.
In three cases accidental puncture was recognised and anaesthesia deliberately converted into subarachnoid block using a hyperbaric local anaesthetic solution.
Conservative management included bed rest, systemic analgesics, high fluid intake, and in three patients, application of an abdominal binder.
When an epidural catheter had been successfully placed this was used in most cases after delivery to administer either an infusion or intermittent doses of saline or analgesia (bupivacaine or pethidine) for postoperative pain relief. Autologous blood was injected via the catheter in two patients prior to its removal. The outcome of management is summarised in Figure 1 .
The incidence of headache was highest in those patients managed conservatively, i.e. 85 per cent. In those patients who received an epidural infusion or repeat bolus injections this was reduced to 650/0.
Almost half the patients in this series, despite prophylactic measures, developed a headache so severe that a therapeutic blood patch was indicated. This was performed by injecting 8-10 ml of autologous blood collected under sterile conditions and injected into the epidural space at the same interspace at which accidental puncture had occurred.
The efficacy of prophylactic blood patch is Anaesthesia and Intensive Care, Vol. 11, No. I, February, 1983 indicated in Figure 1 . Three quarters of patients were completely cured, i.e. symptoms disappeared within a few hours and did not return. The subjective improvement in many of these cases was dramatic. In the remaining quarter either the patch was ineffective or typical postural headache returned after a period of apparent relief. A repeat patch was curative in four out of six patients. In two patients, however, a repeat patch was not successful. These are described in more detail. Case 2 Typical features of dural puncture headache occurred 12 hours after delivery. Despite conservative treatment headache gradually became more severe and blood patch was advised and performed on Day 3 without incident. Although the epidural space was clearly located a small volume of CSF could be aspirated via the needle. After one hour the patient volunteered that "her head felt clearer and neck and shoulder discomfort had almost disappeared". On moving from the trolley to her bed however, she complained of sudden return of headache. A tentative diagnosis of patch dislodgement was made and since her headache remained severe a repeat patch was performed on the following day. Location of the epidural space was again clear-cut and a small amount of CSF was aspirated. This was almost certainly from the epidural space and a repeat accidental dural tap was considered extremely unlikely. 10 ml of autologous blood was injected without incident but there was no improvement in symptoms. Conservative management was pursued and headache improved gradually over the next four days and had disappeared completely at discharge eight days after the second patch.
Case 3 An accidental dural puncture occurred during labour. A successful epidural block was achieved at a higher interspace and the patient was managed conservatively for 24 hours after delivery and then encouraged to be mobile. She remained headache-free and was discharged after 7 days. Two days after discharge she developed a generalised headache, neck stiffness and nausea. There was no association with posture or coughing but headache became worse during the day. This pattern continued for 7 weeks before she was referred to the author for an opinion. Despite some atypical features of a dural puncture headache (i.e. late onset, no association with posture) a blood patch was considered advisable. This was performed with ease, using 10 ml of autologous blood. Within three hours the patient was able to walk, free of headache and claimed, "/ feel normal again". She was discharged on the same day and telephoned one week later to say how well she felt.
Eighteen days later the blood patch headache suddenly returned after the patient got out of bed. The characteristics were similar to her previous headache. On questioning she said that her headache was worse lying down "because / don't have anything else to think about". On examination there were no grounds to suspect organic diseases and a repeat blood patch was performed without difficulty. She was discharged after 24 hours, completely free of headache.
The patient remained headache-free for eighteen days after the second patch when her general practitioner reported that headache had returned again. A neurological opinion and CA T scan could filJd no organic cause for her symptoms and a psychological overlay was suggested. The patient later telephoned to say that she had received complete relief following treatment from an osteopath! One further patient claimed no improvement in symptoms following a blood patch, and was managed conservatively. Her headache resolved spontaneously.
Apart from these three cases the efficacy of therapeutic blood patch was indisputable and often dramatic. The improvement in mood and temperament following disappearance of symptoms was invariably volunteered by nursing staff.
Apart from back-stiffness for several hours after the blood patch there were no other ill effects except in one patient who complained of moderately severe pain radiating into the buttock for three days afterwards and restricted straight-leg ralslllg. This resolved spontaneously and was diagnosed as nerve root irritation by a neurologist.
REVIEW AND DISCUSSION
(a) Pathophysiology pf dural puncture headache: Reflecting on his own postural headache on the morning after that historic attempt to induce spinal anaesthesia in 1898, Bier proposed that "the escape of a considerable amount of cerebrospinal fluid could bring about such effects".
This simple and sensible proposal of Bier's seems to have escaped many authors, the symptoms having been variously attributed to syphilis, hysteria, cachexia and only recently, to suggestion!8 And yet the evidence, both clinical and experimental, that headache secondary to dural puncture is caused by traction on painsensitive intracranial structures due to cerebrospinal fluid (CSF) loss is overwhelming.
It is hardly surprising that a hole in the lumbar dura should lead to CSF leakageparticularly in the erect position. After all, the dura acts as a semi-rigid tube and lumbar CSF pressure increases from [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] cm H20 in the horizontal position to over 40 cm H20 on sitting. 9 In this position the CSF pressure at the region of cisterna magna is approximately atmospheric. Whilst a change in posture has marked effects on intrathecal pressure, pressure in the lumbar epidural space changes only marginally and remains close to atmospheric (Figure 2 ).9
In the erect position, a pressure differential of some [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] cm H20 exists across the dura, favouring CSF leakage through any dural puncture. Flow through the puncture may be expected to depend not only upon the pressure differential but also on the size of the rent and rate of CSF production. This is in accordance with the commonly reported correlation between incidence of dural puncture headache and needle size. 10 The connection between withdrawal of CSF in the sitting position and onset of headache has been demonstrated in volunteers. 9 Withdrawal of 20 ml of CSF produced immediate frontal headache aggravated by any head movement and accompanied by nausea and sweating. Moreover, headache was eliminated within four minutes following replacement with saline. It seems clear therefore that a net CSF loss is the primary cause of dural puncture headache.
The pain-sensitive structures within the cranium stimulated by CSF loss, and the innervation of these structures are also well understood. Observations during brain surgery under regional anaesthesia 11 showed that traction on the venous sinuses, cerebral vessels, the tentorium and falx cerebri produced acute localised headache depending on the structure stimulated. From these experiments and also from anatomical studies 9 it appears that the innervation of structures involved in dural puncture headache is twofold (Figure 2 ). Above the tentorium pain is referred via the trigeminal nerve to the frontal region. Below the tentorium referral is to the occiput and neck via the glossopharyngeal, vagus and upper three cervical nerves. Innervation is unilateral.
In summary therefore, post dural puncture headache is caused by CSF leakage from the subarachnoid space at a greater rate than CSF production. The leakage rate is determined by the pressure differential across the dura and the dimensions and characteristics of the puncture hole. The vertical position not only increases this pressure differential but causes descent of the brain. Resulting traction on the intracranial sinuses, cerebral vessels and tentorium produce position-sensitive referred pain to the head and neck.
(b) Clinical features:
Headache is a common symptom and has been estimated to occur in a quarter of patients in the puerperium, irrespective of method of delivery or analgesia. 12 It is necessary therefore to consider the diagnosis carefully before declaring headache to be secondary to dural puncture. Fortunately the features are invariably distinctive and a history of dural puncture is usually, although not always, present. (In two patients in this survey the diagnosis of dural headache was made on symptomatology in the absence of a recognised dural puncture).
First, the onset of headache occurs several hours after the puncture, and usually within the first two days. This delay in onset may reflect immobility after delivery as a preventative measure. A recent controlled study13 showed that bed rest did not prevent but merely postponed the onset of headache.
The headache is invariably bifrontal and occipital, and frequently involves the neck and upper shoulders ( Figure 2 ). One patient in this series (case 2) noted that her headache, when lying on her side, moved to whichever side was uppermost. Severity varies from mild to incapacitating, and is invariably described by the patient as quite unlike any previous headache.
Of particular diagnostic importance are the factors which aggravate and relieve the headache. The upright position, coughing, and sudden movements of the head all typically make headaches more severe, whereas lying down produces varying degrees of relief. Analgesic drugs are of little value.
Associated symptoms are reflected by the severity of headache. Nausea is common and loss of appetite invariable. Photophobia is unusual whereas auditory symptoms can often be elicited -particularly changes in hearing acuity and tinnitus. It is possible that these symptoms reflect a lowering of intralabyrinthine pressure since communication exists between intracochlea fluid and CSF. 14 An outstanding and important feature of severe headache is depression. The patient is miserable, tearful, bedridden and dependent.
The diagnosis is principally made on the history, and was clear-cut in all the cases in this series except for case 3 above. On examination, induced pain on passive neck flexion is common and should not be confused with meningitis. Aggravation of headache by jugular vein compression has also been described, and presumed to be caused by further distension of pain-sensitive intracranial veins. 9 Although diplopia and cranial nerve palsies have been described (attributed to traction on these nerves) no such signs were demonstrated in this series. (c) Management of accidental dural puncture:
Over fifty remedies have been proposed by various authors. 9 Many have since been shown to be useless or of dubious value. Based upon the pathophysiological principles discussed above a rational approach to treatment must consider measures which will return CSF volume to normal. Measures which either increase CSF production, or reduce CSF leakage may be expected to produce relief of symptoms. Ultimately, however, a cure will depend upon permanent closure of the dural puncture.
Regarding the former approach, i.e. measures which may increase CSF production, it is difficult to know whether any alleged treatments can in fact influence the volume of CSF formed. The author is sceptical of such claims since CSF is an active secretion of the choroid plexus, and unlikely, therefore, to be influenced by the state of hydration. Controlled studies are remarkable by their absence and it is impossible to know whether the same results would have been achieved irrespective of any treatment supposed to increase CSF secretion. And yet a high fluid intake is universally recommended following dural puncture in the belief that CSF secretion will be increased. This assumption is highly unlikely. One fluid to be dramatically increased by forced hydration however is urine, and urinary frequency certainly serves to remind the patient that she has a postural headache! Whilst care should be taken to ensure that dehydration due to malaise does not develop, I believe that a forced fluid intake is valueless.
Anaesthesia and Intensive Care, Vol. I}, No. 1, February, 1983 Intravenous alcohol infusion has been recommended, "the rationale being that alcohol would dilate the vessels of the choroid plexus, the glucose would be rapidly metabolised, and the distilled water would go into the formation of CSF" Y Success was enthusiastically claimed in this report involving fifteen patients, although it should be noted that" ... all the subjects were inebriated ... !"
Antidiuretics have also had their advocates despite a double-blind trial in 1968 which showed no benefit whatever. 16 On the contrary the treatment group showed a much higher incidence of side effects (diarrhoea, abdominal cramp and sweating) than the controls who received a placebo.
Carbon dioxide inhalqtion has also been claimed to relieve headache and on the grounds that CSF production is increased.17 Dramatic rises in CSF pressure have certainly been demonstrated but as expected returns rapidly to pre-inhalation levels once the C02 mixture is removed. This method was not considered in the patients described in this series.
In contrast to the above, attempts to reduce CSF leakage are immediately more attractive and rational. These may be divided into (i) methods which reduce the pressure differential across the dura and (ii) measures to aid closure of the puncture hole.
(i) Treatment aimed at reducing the pressure differential across the site of dural puncture. Several measures broadly fit into this category. Firstly, a universal mainstay of conservative management -which was followed in this case series -has been bed rest. There is no doubt that bed rest relieves headache, and the patient often assumes this position without prompting. It might be expected that the rate of CSF leakage is also lessened. More recently this view has been challenged 13 since the incidence of headache after lumbar puncture was unaltered irrespective of 24-hour bed rest. These investigators concluded that bed rest was a waste of time and money. They also felt that a longer period of bed rest was impractical. Certainly, in this series of obstetric patients, conservative management, including bed rest, could not be regarded as successful since 85070 of patients developed classical postural headache -severe in 580/0a rate very similar to that of Crawford 1 , 18 and of Craft et al. 5 A clinical impression gained from this series is that bed rest is tolerated for only a limited time by the post partum patient. Often the mother soon becomes impatient when her headache remains unrelieved and she becomes more miserable as her bed assumes the air of a "prison" .
A head-down prone position has been suggested on the grounds that the puncture site will be uppermost so reducing the pressure differential further. One report recorded a dramatic decrease in headache rate following lumbar puncture in patients nursed prone afterwards. 19 In practice, however, the lactating mother is unable to lie prone and it is more sensible to advise her to lie in the most comfortable position. It is surprising how often nursing staff insist that the patient should lie supine without pillows -a position guaranteed to increase discomfort! It is commonly advised when dural puncture occurs during labour, that maternal bearing down should be avoided and that the obstetrician should perform an elective instrumental delivery. The rationale for this practice is that CSF leakage might thereby be reduced and the incidence of headache lessened. The effects of active pushing on the pressure differential across the puncture site is, however, unknown and it should not be assumed that CSF leakage will be increased. A recent prospective randomised trial showed that the incidence of headache was not influenced by preventing bearing down or by the method of delivery.2o There seems to be no good grounds therefore for insisting upon an instrumental delivery following accidental dural puncture.
. Application of an abdominal binder has also been advocated on the grounds that an increased intra-abdominal pressure will be transmitted to the epidural venous plexus and thus raise the pressure in the epidural space. 21 Despite claims of the success of this simple procedure I have found that it is not well accepted or practical in the post partum period. All patients who received abdominal binding in this series rejected it within a few hours.
A basic principle of management, when practicable in this series, following accidental dural puncture, was to achieve successful epidural block at another interspace. The primary aim was to provide efficient analgesia but also to serve as a route for fluid administration after delivery. Epidural infusion as a prophylactic measure following dural puncture was first suggested by Hingson in 1959 22 and subsequently advocated by several authors. 2 ,3,5,18,23 Saline injections of 40-60 ml into the lumbar epidural space produce a significant increase in both epidural and subarachnoid pressures which is associated with relief of headache. 24 Crawford 2 initially reported a reduction in the incidence of headache from 70% to 21 % following an epidural infusion of saline for 24 hours after delivery, although this was increased to 30% in a later communication. 17 The epidural infusions regime practised in this series ( Figure 1 ) was probably effective in reducing the incidence and severity of headache, but was not as successful as had been expected: forty-five per cent of the infusion group still developed severe headache. Several patients complained of discomfort during the infusion, and for these reasons this had to be abandoned before the prescribed 11h-2 litres of saline could be infused. Bolus injections of 40-60 ml every six hours for 24 hours seemed to be more acceptable to patients and nursing staff but did not prove as effective as has been reported by others. 5,25 It is difficult to understand why a bolus injection of epidural fluid -which has such a transient effect on raising the epidural space pressure 24 -should provide long-term relief, unless it encourages physical apposition of the edges of the puncture site.
Despite disappointment with epidural fluid infusion experienced in the series, I believe that this approach still represents a safe and valuable procedure in the management of accidental dural puncture in obstetric patients.
(ii) Measures to aid closure of the dural puncture.
Surgical closure of a dural puncture at laminectomy was first described in 1961. 26 This was performed in a patient complaining of persistent postural headache following a lumbar myelogram five months previously. At operation CSF was seen to be seeping through a dural rent. Symptoms were relieved two days after closure of the defect.
Anaesthesia and Intensive Care, Vol. 11, No. J, February, 1983 The suggestion that blood injected into the epidural space close to the site of puncture would act as a gelatinous seal was first made by Gormley in 1960 27 following dramatic relief of headache in seven patients -including himself! Since then and prior to 1977, Ostheimer 28 has summarised the experience of thirteen authors involving a total of 677 cases: 970/0 were regarded as successful in that they were relieved of headache within 24 hours. This definition of success should be viewed with some caution, however, in the light of experience gained in this present series. The ultimate test of success is whether the symptoms are permanently relieved in the upright position. Applying this definition only three quarters of patients could be regarded as cured following an epidural blood patch. In the remaining quarter the procedure either had no influence on symptoms, or headache returned -usually suddenly -after 24 hours. Discrepancies between the success claimed in different s~ries undoubtedly reflects differences in definition. Applying a more stringent and critical definition other authors have reported a more cautious evaluation of the efficacy of a blood patch. 29, 30 Nevertheless, this series supports the view that a blood patch is a major therapeutic advance with a high chance of rapid and permanent relief of headache, A repeat patch may be required in up to 25% of patients and this is usually successful. The superiority of blood as opposed to saline injected into the epidural space has been confirmed in prospective randomised study, particularly following puncture with 17-gauge needles. 29 Although all patients had some relief one hour afterwards, there was no relief in the saline group at 24 hours compared with 73 % headache-free in the blood patch group.
The volume of blood used in this series was 10 ml or less. Crawford has recently reported a much higher success rate since using larger volumes (up to 20 ml)18 and I intend to follow this advice in future, It is possible that the need for a repeat procedure will thereby be reduced.
A natural consequence of the good results obtained with a blood patch has been the suggestion that it should be performed electivelyat the time of dural puncture. Despite two early reports supporting this idea, 31, 32 Anaesthesia and intensive Care, Vol. 11, No. I, February, /983 subsequent authors have advised against using the patch as a prophylactic measure. 28 ,30,33,34 Not only is the procedure clearly unnecessary in many cases, but there is evidence of a high failure rate when it is done soon afterwards. A prospective randomised study30 showed that a patch performed within 24 hours had a 71 % failure rate compared with only 4% failure when performed after 24 hours. For these reasons a blood patch was attempted in this series in only two cases within 24 hours, and one of these needed a repeat patch. In obstetric patients furthermore, it is more important to provide efficient analgesia during labour: a successful epidural block is therefore the major priority. A blood patch would only interfere with this aim. Headache, in any case, does not occur during labour but several hours after delivery.
It is reasonable to assume that success of the patch depends upon a close approximation of the injected blood to the puncture site. For this reason injection at the same interspace is advisable. Larger volumes of blood are more successful 18 presumably because spread to the puncture is more likely to occur. Blood injection via the epidural catheter has produced poor results 28 ,35 and was attempted only twice in this series: classical headache occurred within 24 hours. It is likely that the catheter tip may be some distance away from the dural puncture in these cases.
It is less easy to understand why prophylactic or early patches are less successful. Possibly a larger volume of CSF leakage into the epidural space occurs in the early stages which interferes with blood coagulation, either by dilution or other factors. It is of interest that in the case where two blood patches were unsuccessful (case 2) small volumes of CSF could be aspirated on both occasions. This is most unusual -CSF usually being undetectable in the epidural space. The presence or absence of CSF has not been noted in other reports and yet it would seem to be a worthwhile observation to see if in fact a correlation exists between the presence of CSF at the time of blood patch and the patient's progress.
It is reassuring that no permanent sequelae of therapeutic blood patch have been reported. Back stiffness is common but usually mild and transient. Moderately severe radicular pain lasting for three days occurred in one patient and this has also been reported. 36 Fears of infection, arachnoiditis and obliteration of the epidural space have not been realised, although one case of subdural haematoma requiring surgical evacuation has been describedY I have now performed epidural blocks in two patients who have received a previous blood patch, and in both cases the epidural space was located with ease and anaesthesia was uneventful. This experience is similar to that of others. 28 ,38,39 The epidural space was also identified without difficulty in those six patients who required a repeat blood patch.
Experimental blood patches in sheep have provided further reassurance as to the innocuous nature of blood introduced into the epidural space. 40 Organisation of clot with early fibroblast activity and collagen deposition occurred in the normal way and the eventual tissue reaction did not differ at all from control animals which had received a dural puncture only.
A blood patch therefore is a safe and effective procedure which can be confidently recommended to patients who develop a severe dural puncture headache. It should be regarded as a therapeutic measure. The patch should be performed by an experienced anaesthetist at least 24 hours after dural puncture.
(iii) Recommended Management:
The following regime is suggested when accidental dural puncture occurs. It is based upon a survey of the literature and experience gained during the period of review.
1. If time allows the needle is withdrawn and an epidural block performed at a different interspace. When anaesthesia is needed urgently, deliberate subarachnoid blockade is considered before removal of the needle. 2. The patient is reassured and relevant medical and nursing staff notified. The conduct of labour and delivery is carried out in the usual manner. Top-up doses via the epidural catheter are performed by an anaesthetist. It is not necessary to prevent maternal bearing down efforts or to insist upon an elective instrumental delivery. 3. Following delivery, either an epidural infusion of 1.5 to 2 litres of fluid via a filter is instituted over 24 hours or 50 ml boluses of saline are injected every four hours. If these measures cause discomfort the epidural catheter is removed. 4. The patient is advised initially to stay in bed with a pillow in a comfortable lateral or semi-prone position. A single room is offered if feasible. She is advised to drink sufficiently to satisfy her thirst. An intravenous infusion is not required unless vomiting or dehydration are evident. "Forced" hydration is not practised, 5. Oral analgesics are prescribed liberally. 6. The patient is assessed at least twice daily.
A detailed record of progress is maintained in the clinical notes. Both the patient and her relatives are reassured. 7. If headache occurs and the diagnosis is clear, the patient is told that with continued bed rest it should improve within a few days, but the actual duration cannot be predicted. Alternatively, a blood patch can be performed which has an 80 per cent chance of curing the headache permanently within a few hours. The response of the patient determines the course of action, and depends in practice upon the severity of her symptoms, associated incapacity and mood. If the patient is in doubt then it is best to reassess progress after a few more hours of conservative management, when either improvement or deterioration will usually have become evident. 8. In severe cases a blood patch using 10-20 ml of autologous blood is injected under sterile conditions slowly and directly via a Tuohy needle at the site of dural puncture. It should be noted whether CSF can be aspirated. The patient is kept in bed for six hours afterwards and warned that temporary back stiffness may occur. After six hours the patient is allowed to become mobile. 9. If no improvement occurs following a blood patch, or headache suddenly returns after a period of relief, a repeat patch is discussed. 10. Neurological opinion is sought if the symptoms are atypical or the diagnosis is in doubt.
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